Phosphorylating efficiency of isolated rat liver mitochondria respiring under the conditions of steady-State 4.
A limited, but significant net formation of ATP was observed during the very first period of respiratory State 4. The synthesis appeared to depend on respiration, since it was completely inhibited by KCN or by 2,4-dinitrophenol. Accordingly, State 4 respiration was observed to be inhibited to a large extent by oligomycin. After the initial increase, the level of ATP remained unmodified under the conditions of steady-state 4. Also, the maintenance of the equilibrium level of ATP was very sensitive to KCN or 2,4-dinitrophenol. Under the very same conditions of State 4, the mitochondria exhibited a significant ATPase activity, which appeared to be competitively inhibited by ADP. Therefore, it might be concluded that the apparently constant level of ATP observed in State 4 results from a balanced equilibrium between a respiration-dependent synthesis and a continuous hydrolysis. A comparison between the amount of ATP hydrolysed in State 4 and the amount of oxygen consumed under the same conditions indicated that the phosphorylating efficiency of respiring mitochondria in State 4 is as high as in State 3.